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ABSTRACT

As our society evolves from an industrial society to
a computer literate, high technology, information society,
educational planners must reexamine the role of postsecondary
education in economic development and in intellectual capital
formation. In response to this need, a task force on high technology
was established to examine the following topics: the development of a
" perspective or a futures scenario for Ohio; human resource
. development of providers and consumers of postsecondary educational
services; equipment and capital plan expenditures; and implications
for program development, approval, and evaluation. After analyzing
Ohio's strengths and weaknesses as well as its opportunities for and
the threats against its successful transition to a high technology
information society, members of the task force concluded that the
"evolution of a technetronic society in Ohio can develop in a
systematic way if the state can manage the issue of intellectual
capital formation. What is needed is a conceptual framework to guide
Ohio and its institutions in such a way as to focus science and
technology on the individual and quality-of-life issues. In response
to this need, the task force has developed a detailed plan of action
concerning strategic planning, human resource development, capital
planning, and program development and review for the 1983-1985
biennium. (A summary of the specific task force recommendations is
appended.) (MN) C
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ABSTRACT
During recent years we have experienced the onset of a transformation to
a new type of society. Masuda indicateés: : '

Mankind is now entering a period of transformation from
an industrial society to an information society.... Man
is now standing at the threshold of a period of innovation
in a new societal technology based on the combination of
.computer and communications technology, quite unlike any
of the past. Its substance is information, which is in-
_visible. This new societal technology will bring about
sogietal transformation which, in a ‘double sense, is
unprecedented.

This transformation to the information society is concerned with the shift from

‘physical productivity of matefial goods to information productivity and can be

expected to bring about fundamental changes in human values, in trends of thought,
and in the political and economic structures of society. This learning and

information society will be characterized as interactions between people and
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ideas and knowledge. What is fundamentally different about theutransformation
to the information society is the unprecedented infusion of new technology into
the workplace and the scope and rate of change of‘contemporary tectnology.

The Chancellor of the Ohio Board of Regents has appointed a Task, Force on
High Technology. The charge of the Task Force is: -

The Task Force will examine the issues relative to the

development of high technologies and will recommend policies

the Regents should consider adopting in this area.
ln order to deal with this charge, the Task Force analyzed critically informa;?
tion about (l) scenarios,'trends and visions of the world, nation,and Ohios
(2) R & D expenditures; (3) economic data by industry: (4) federal and state
legislation and models and congressional reports; (55 the inventory.of state
resources; (6) theihuman side of reindustrialization, the conscience,iand the
social consequences; (7) alternative delivery systems of postsecondary education
services; and (8) proposals such as '"'The Technology and ProductiVity Center of
Ohio" and "The Ohio Business, Education, and Government Alliance.

Numerous issues will be important in the l980's. No issue, however, will
be as important as the relationship of postsecondaryieducation to, the economy. )
Foreign conpetition; technological advances, changes in productivity, high costs,
plant obsolescence, and infrastructure deterioration have resulted in massive
dislocations in 0ur.economy. "In the past, postsecondary education has seen its
relationship to the economy primarily in terms of providing an educated work
force. In the future, this focus will continue z0 be important but not sufficient.
New expanded relationships will be required between‘postdsecondary education and
the economy in the computer literate,. high technology, information society. This
paper will examine tne'economic and social implications of moving toward a society
where "The Paperless Office" and "The Factory-of~the.future" become a reality
and the role postsecondary education can play in intellectual capital'fornation

i

for economic development.




THE THIRD WAVE

A new civilization is emerging in our lives and blind men
-everywhere are trying to suppress it. This new civilization
brings with it new family styles; changing ways of working,
‘loving, and living; a new economy; new political conflicts;
and beyond all this au altered consciousness as well. Pieces
of this new civilization exist today. Millions are already
attuning their lives to the rhythms of tomorrow. Others,
terrified of the future, are engaged in a desperate, futile
flight into the past and are trying to restore the dying
world that gave them birth.

* * * + * *° * * * * *

The Maturation of Society-

In The Third Wave, Alvin Toffler describes periods of society using the

N

Lanalogy of waves as indicators of societal change. The first wave was!anaagricul-
tural éociety. The aecond wave was an industrial society. The third wave, the
current one, is a technoiogical society. Toffler elaborates on the turbulence
created as one wave rolla in and another recedes through the examination of

°

social, political, and economic forces.

Prior to the agricultural wave, humans lived in small, migratory groups and -

¢ . 5

attended to their needs by foraging, fishing, and hunting. The agricultural

wave began roughly ten millennia ago. "It crept slowly across the planef spreading
' L .

n2 Land was a pre-

villages, settlements, cnitivated land, and a new way.of life."
dominate value with people living in mul ti-generational households in small,
scattered villages. A.simple division of labor emerged of cleariy defined castes
‘and classes in a rigidly defined authoritarian structure with birth determining
one's position in life. The economic forcevmost prominent was what Toffler calls
the "prosumer,” that of most'individuals consuming all which they produced.

Toffler estimates that the industrial society began about 1650-1750 and

endedqby 1955. Six underlying principles of this society are.(l) standardization,




(2) specialization,  (3) synchfonization, k&) concentratidn, (5) maxim&zation,‘ >
and (6) centralization. A fundamental change in family structure evolved, a Shift
to a "nuclear" or two-generat ional family.unit; grandparents and ozher7re1atives :
were left behind as families "streamlined" toward urban centers invsearch of work
in the factory. The division of labor, hierarchial structure, and meﬁ;llic_éharacfer
of the factory were inéorporated into other major institutions of society. The
economic‘foré; that emerged was a .shift frqm esséntiélly self-sufficient people
and commgnitiés tov"a situation in which the overwheiming bulk of ail_food; goods,
and service; wastdéstined for sale, barter or exchange.;;: ‘Everyone bec#me almost
totally dependent upon food, goods, and services p;oduced by_éomeone else."3
Toffler anticipates that the téchnﬁlogical society, which wili complete itself
in the next few deéades, will bring about a new way’of life which is an anti-
industrial society. Toffler foresees a ﬁajor ghaqgg in family étruéture-and role;
an electronically expanded‘family thch will include relatives, friendé, aﬁd
colleagues in a "fami;y cbéperative." " The cooperatiQe will operate a small business
based primarily in the home or "éiectronic'cottage" away from urban centers because
of locationai flexibility provided by technology. Tofflér identifieé ﬁrinciples
that will guide the political structure of the futﬁre as (1) minorityApower as
evidenced in é.demassifiedvsociety, (2) seﬁi—direct a;mocracy through Fepreseﬁting
oneself, and (3) a break—ﬁp of thé decisional :logjam with the result that decisions
wéﬁld be made at thé’level where fhey belong.'LThe economy of tﬁe tebhﬁological
society is envisioned as a balanced producer/consumer reiationship with the producer
consuming both goods and services s/he p;oéuCes and those produced by_others bgséd

upon a number of factors such as increased leisure time,‘cost/beﬁefit, and personal

satisfaction.
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each of the above mentioned networks.

-Additional comment is appropriate'about the character of each type of sociaty
and the rate of change. In the hunting and agricultural societies,vmankind was
concerned.priéarily with exfracting things from nature. The transformation to
tﬁe agricultural society was slow and based on rathef'simple techﬁo}ogical innova-
tion. * The hunting and agriculture societies can be characterized as interactions
between people aﬁd ﬁature. In comparison, the transformation from‘the agriculthral
society to the industrial sqciety occurred more quickly and was thévresult of -
téchnological advances in énergy,.transpdrtatién, communications, raw materials,
and research and development networks} The industrial sociéty‘can be characterized
as interactions between people and goods or fabricated'natﬁre. More'reéently,
advances in the industrial sucie;y“have been the result of the integration of‘magro—A
technological systems, the aggregation of complex technologicalqdevelopments in

During recent years we have experienced the onset of a transformation to-a

new type of society. Masuda indicates:

Mankind is now entering a period of transformation from an
industrial society to an information society.... Man
is now standing at the threshold of a period of irnovation
- +in a new societal technology based on the combination of
computer and communications technology, quite unlike any
of the past. . Its substance is information, which is in-
visible. This new societal technology will bring about
societal transformation which, in a double sense, is
unprecedented. : '

This transformation to the information society is concerned with the shift from .

physical productivity of material goods to information productivity and can be

expected to bring about fundamental changes in human values, in trendsvof thought,

and in the political and economic structures of society; This leérning and informa- -

tion society will be characterized as interactions between people and ideas and

knowledge.
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Molitor describes the transition from one type of society to another in

terms of'theworkforce.6 He indicates that in 1920, 53% of the American workforce

was employed in manufacturipgs commérce, and industry; 287% of the workers were

engaged in agr}cﬁltute and extracti&e industries; and 19% were employed in infor-
mation, knowledge, education, and other service enterprises. By 1976, 29% were

in manufacturing, 4% in agribulture, 50% were in information, and 17% werc in

-

.other service occﬁpations. By the year 2000,1222 are predicted to be in manufac-
. " turing, 2%Z in agriculture, 66% in information; and ,10% in other services. (Figure 1)

Choate indicates that the compositon of America's workforce has changed signi-

t

ficantly in the past four decades as a result of basic structural changes that
are underway in the American eciondmy.7 (Figure 2) He indicates past change is

mild, however, compared to what awaits us.

.

Boulding indicates that we are maturing toward a "vintage" society. He states:

The maturation of our.SOCiepy, for good or for ill, will dominate
change during the next decades. In biological organisms, senescence
- or death is inevitable when the biological potential of the original

cell is exhausted. This does no: have to happen in social organiza-

tions, or even total societies, because these structures are capable

of -a kind of social recombinant DNA. One sure sign of impending

death for an organization or society is a fixed, uncritical worship

of old ideas and ways that prevents adjustment to new situations. A~

society can restore its potential by replacing the old with the

young in role structures and by developing "visions,"
|
|

renewals, and
expansions of ,its original--ideas.’8

o
Pk
L

The changing nature.of sdciety has tremendous implications for its insgitutioné for
théy are "of society;" That is to say, institutions are created to fill'a role -
that society has deemed nécessary as it relates to its well being. Viewad in t%;s
light, the family, religion, elementary And secondary education; postsecdndarfwgaucam
tion, human services, goverﬁment';t‘all levels, business and 1ndu3tr§,'housing, ané . o
transportation‘mUSt develop mechanisms to impact on the‘duality of life to insuré:

their Viability; Strategic planning and management ié a process.which is beingyused

by numerous institutions of society in an attempt to make them more responsive to

‘the needs of society and insure their viability.

S
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| POST-INDUSTRIAL‘SOCIETY WORI_(FORCE DISTRIBUTION: :
Dominance of Information/Knowiedge/Education Activities
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Tha distribution of worke: s in different sectors of the American econoniy changed dramalically ovar the last cenlury, as soclety evolved from
agricultural to post-industrial. Some important turning points were 1880, when 50% of the workers were in egriculture; 1920, when ebout 50%
were in manufacluring; and 1976, when r_nou_Ih anhall were ininformalionindustries.

Source: Graham T. T. Molitor, “The Information Society: The Path To
Post-Industrial Growth", The Futurist (April 1981) XV, No. 2 p. 24
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Figm‘e_ 2

THE CHANGED FACE OF AMERICA'S WORK FORCE

. Percent

Sector 1940 - . 1980 Change

_ Agriculture ~9,540,000- 3,310,000 -65.3
 Nonagriculture 32,361,000 90,564,000 179.8
Construction 1,311,000 4,399,000 235.5
Finance* 1,485,000 5,163,000 248.0
,Governmenf: ’ |
* Federal 996,000 2,866,000 187.7

" State, Local 3,206,000 13,383,000 317.4
TOTAL 4,202,000 16,249,000 286.7
Manufacturing 10,985,000 20,300,000 84.8
Mining 925,000 1,020,000 10.3

~ Services** 3,665,000 17,907,000 - 388.4

~ Transportation, ' ,

public utilities 3,038,100 5,143,000 69.3
Wholesale, . | :
retail trade 6,750,000 20,386,000 202.0

£

*Including insurance and real estate

**Including personal and business

[

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, washinétoh, D.C.
Computed by the New York Times, May 1982. _

-
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The u&pfecedented infusion of neW_technoiogy into thelworkplace holds

?the promise of new industries with new jobs,'pf more creative‘wdrk, of a more

_productive society, and of‘a society with more equality.among its.participants.

- Unfortunately, the applicacion of technology iﬁ a different direction will cause
legitimaté and widespréad concern; -What is fundamentally different aboﬁt con;
temporary techﬁolog& is its scope and its rate of cpénge. It m;st be remem@eréd,
however,vthat'fhe applica;ion of_technology i;‘a p;éduct of human decisions.

The onset of a transfbrmatiqn to a.new Eype of,soéiety is oécurring at a
time when illitefacy is a major problem in this nation. Numerous articlesvhave-
been written in recent years about the growing number of functionally incompetent,

10

scientific illiterate, and the growing illiteracy problem for business when
. Q} B . ..

employees lack reading and writing skills necessary for their work.ll An article

9

inrtﬁe Boston Sunday Globe indicated that it is scandalous that Johnny and Janie
caﬁﬁot write when theyAenter college, "but it is perhaps less scandaious than;
the possibility that, when they emerge as bachelors of arts or science, they may
be unable to describe either discipline in acceptable written English."12 The
magnitudenaf the problem is such that "one in five American adults (20 perceﬁt)
7ris functionaliy illiterate-—-unable to read job potices, fill out job applications,
make change correctly, shop, locate needed services, or understand even basic _

"13 The problem

concepts pertinent to their lives such as insurance and banking.

is cémpOunded when to these forms of illiteracy are added (l) occupétional illiter—-
- acy, (2) economic illiteracy, (3) retearch illiteracy, (4) management systems

illiteracy, (5) information processing illiteracy, and (6) technologic illiteracy.

The largest single challcnge for this nation in the information SOCiety deals

with managing the issue of intellectual capital formation.14 K
. : : . »




..The Task Force on High Technology

During the summer of 1982, Dr. Edward Q; Moulton, Chancellor. of the Ohio
Board of Regents, appointed;ﬁumgrous persons to an Advisory Committee -on Two-Year
Campuses Academic Affairs. At its first meeting on September é,:Chancéllor
'Moultéﬁ discussed the role of the ACTYCA. The role of ACTYCA includes an examina-
tion of the chénginé nature of SOciety to assess the nee‘sl for ~hig_h‘tech'nology pro-
grams and4to.recommend the location of specific programs at selected -institutions
‘with unique facilities and fesourceg so that these programs serve a region of the
.state with ﬁarticipation in such programs through a consortial arrangement. A
second rolé of ACTYCA is to recommend a patﬁefn of program review, possibly shiftf
ing from a“"vérfical"oreview process to a "horizontal" review-process——?ssessméht
of all programs in one catégory of the taanoﬁy in a giveﬁ year. A third role of
ACTYCA is to review rules whicﬁ d;ive academic judgmenté about programs; be(ex— .
ample, should success of a prograﬁ be based on a set of criteria to allow for
students completing a few selected courses tied to a,setlof goals other than
degree gompletién? Thrgg task forces were established to provide direction to
each of these areas.

The Task Force on High Technology (TFHT) met for the first time on_OctoBer 7,

1982. Duriﬁg that meeting the TFHT (1) selected its leadership, (2) reviewed its

charge, (3) analyzed materials and (4) é%tablished a clearinghouse for the exchange

of materials. Tﬁe-membership of the TFHT is located in Appendix A. The charge to
the TFHT is as follows:

"The Task Force will examine the issues relative to the

development of high technologies and will recommend policies

the Regents should consider adopting in this area.”

The TFHT analx;ed materials and discussed areas of focus such as (1) developing
. H . .

" scenarios and visions of the future, (2) resea;ch and development expenditures,

(3) economic data by industry, (4) Federal and étate'legislation and models,




and (7) alternative delivery systems of postsecondary education services. The

TFHT spécified four topics derived from the discussion of its charge and the
v [

review of areas of focus. These four topics fpcus on (1) the development of

a perspective or a futures scenario for Ohio; (2) human resource development

¢ .

of providers and consumers of postsecondary education services; (3) equipment
"and capital plan expenditures; and (4) implications for program develcpment,
approval, and evaluation. A subgroup was appointed to define the term "high

technology" as well as provide direction to each of these four topics: The

-

v ' !

" (5) an inventory of state resources, (6) the human side of reindustrialization,
|
|
|
|

/s ’
chairpetson of the TFHT coordinates the clearinghouse functions.

-

, Definition. One of the first issues thé TFHT had to deal with was to define,

high ‘technology. An article in the Wall Street Journal stated that "'high tech'

is looking move like the latest development fad to hit the streets of America."1?

'The author goes on to state that "the éonéept of high technology -or advanced -

technology is too vague £§ be useful. Some 'most advanced' technology exists for

producing almost every good or service traded in the economy." In some insténcés
- it.seems more appropriate to refér to advances in science and technbloéy as "new"

technoiogy. When‘speaking of the transfer of technology, the phase "appropriate

technology'" is more,in keeping with the idea that is being communicated.16

"Appropriéte technology" recognizes levels of technology development (See Figure 3)

and is compatible with the concepts of stages and cycles of deﬁelopment. The TFHT
: K- o : : . B
adopted the following definition: B . ‘

The term "high technology" characterizes: processes, products and

applications stemming from the latest scientific and technical : :
development; utilization of high levels of artificial or machine
intelligence and information/decision capabilities; and extension

of human manual, and intellectual capacities through the use of

computer technology and-the application of sophisticated physical

principles. '

E A more detailed statement about definition is located in Appendix B.
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Scenario Development Through Strategic'Planning.}’What is fundamentally

different about this period of time is the scope and rate of change of contempor-'
ary science and technology and its impact culturally, psychologically, socially,

and economically. The technetronic, information society will have pro;ound-

impact on thevpersonal'ethos or "space", on the workplace environment, and on
relationships among institutions of society. What is needed is some way to monitor

demographic, economic, social, and governmental planning variables in order to

develop the most likely scenario from among the possible alternative futures.

T

Aggregate categories of data about the extérnal environment include 1)
demographic trends, (2) economic trends, - (3) social indicators; ) governmental
planning, (5) technological advances, (6) changes in_the workplace, (7) energy -
req%irements, and (8) value shifts. Sample subcategories for the first® three of
the above-mentioned groupings are displayed in Figure 4.

The purpose of collecting and.analyzing data is to develop the most likely
vision or scenario from among thé possible alternative futures based on historical
and projective information. There is growing recognition that Toffler's "Third
Wave" technological society holds the potential for the evolution of a humanistic,
holistic, person-centered society and that computerization can assist in the develop-'
ment of that scenarijo. Demographics provide a good example of relationship of data ﬂ‘
analysis to scenario development. Demographic:data about family composition in the
U.S. are interesting. One of four white Americans is young,‘while'onevof three
black Americans andmone of two Hispanic Americans is y0ung. Another important

|
statistic is the fact that 38/ of white American families have SchOOl age children
while 667 of Hispanic American families have sdhool age children. These statis—
tics are U.S. averages and do’ not reflect geographic variations. The~number of 3
high school. graduates between 1979 and 1995 will range from a decline. of almost‘

60%Z in Washington, D.C. to an increase of almost 60% in Utah : EleVen states will V

experience a de¢line of more than 30%Z in the{number»of high school graduates

. . %
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SAMPLE SUB-CATEGORIES FOR SUGGESTED bATA CATEGORIES

DEMOGRAPHIC
CHARACTERISTICS

EXTERNAL ENVIRONMENT

ECONOMIC
TRENDS

SOCIAL
INDICATORS

Fopulation Size
Age Distribution
Sex Raf@o |
Marital’Statué

Ethnic and Cultural
Characteristics .

EducationiLgveld
{Economic Status -
Population Density
{Degree of Urbanizatibh
Racial Compositibn

. Uﬁemployment

- |Poverty & beérivation
Illiterécy |

Existence of Basic».'
Community Services

" |social, Political,
~Economic Well Being

: Education Industry

Textile Industry

Auto Industfy

Electrbnids Industry

_Telecommunications

Industry
Health Care Industry

Agriculture Industry -

- Airling Industry

Enefgy Industry

- Steel Industry

Ingsurance Industry

Shipbuilding Industry

Biotechnology Inddstry

Aerospace/Space Industry

Defengse Industry

" Synfuel Industry

- Mining Industry

Population & Tha Family v
Health & Nutrition
Housing & The Environment

Transportation

Public Safety

-Education & Training

Work jf
Social Security & Welfaré '
Income & PrdductiQity
Soci;l ?articipation'

Culture, Leisure &
Use of Time




dnring that span of time. These data mean different strategies for the various
states. A recent study by the Center for Public Resources, a_business—oriented
think tank based in New York City, innicates tnere is a serious gap between the
skitis thst high school grsduates bring to a job snd'the skills that employers

need but that the schools,however, don't seem to recognize the prohlem.l7_MCPR

reached that conclusion after surveying businesses, schools and labor unions.

Contending that an adequately skilled workforce is an important factor in a strong

national economy, the-report peints out that 13Z’of white, 43% 6f.black and 56% of

Hispanic 17 year olds are functionally illiterate and that between‘ﬁO? and 50% of

all in urban areas have serious reading problems. These issues will become more

? °

severe asathis nation moves to the‘information society including operationalizing
the offiee of the future, the automated factcry, the electronic cellege, and the
eiectronic community. |

Ohio is strategically located in.the center of numerous major developments.
Carnegie-Mellon University, the University of Michigan, and Cincinnati are leagers
in the field of industrigl automation and robotics. The University of-Miehigan's
Center for Robotics and Integrated Manufacturing has been awsrded a $3.4 niflion
researcn eentract by the U.S. Air Force OfficeIOf Scientific Researché18 " The
Lewis Researeh Center of the Nationai Aeronautics sna Space Administration'in
Cleveland, the Battelle Memotial Institute, and the Air.Force'Wright Aetonautical
Laborstories at Wright Patterson Air Fotce Base are major assets to Ohio (See
Figure 5).

Strateglc planning is, essentially, a process of developlng a plan of action

based on audit of strengths and weaknesses and an assessment of opportunlties and

threats. The intent is to agitalize on _strengths, mlnlmize Weaknessgs, ; ake

advantgge of opportunities) and eliminate or reduce threats. In concert with the

commitment to the new social compact, we ‘must initiate a strategic planning pro-

cess that includes technological and~0ccupational fereeasting.

.9 ; { a lf?'.
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ERIC .

. Aruitoxt provided by Eic:

Human Resource Development. In Between Two Ages, the author indicates,

S

""The paradox of our time is that humanity is becoming simultaneously more uni-

fied and more fragmented."l_9 His "technetronic" society is shaped culturally,
psyehologieally, socially, and?economically'by the impact of science and tech-
noiogy. Scientific and technical knowledge is becoming a major SOurce of con-
temborary change. In the industrial society technical knowledge was applied
primarily to the acceleration and improvement'of production techniques.with

little thought to the social consequences. In the technetronic society,
scientific and technical knowledge is enhancing production capabiiities but also
affecting almost all aspects of life directly. Reliance on "new techniques

enhances the social importance of human intelligence and the' immediate- reliance

of learning. The need to integrate social change is heightened.... Science

thereby intensifies rather than diminishes the relevance of values...."20
| In bus1ne°s and industry, human_resource factors have accounted for 80% of
the productiVity growth in the U.S. since 1929. In the education and training

industry, that percentage may be even higher, As the industrial society continues

to recede and the technical' information society evolves, it is,absolutely

essential that OCCupational educatiun be able to audit its human resources in e
order to develop plans for intellectual capital formation.

Althaugh'theretwill:be any number of approaehes’which‘canvbe taken to the
design and.iﬁplementation of‘a pomprehensive‘proérambfor human reSOurceldévelop—
mentfiit seems'only logicaI that the effort during the first‘year‘should focus on
deVeloping a vision and specifying a most likely scenario for the'statefof Ohio.
A '"Management of Technolqgical InnoVationﬁ seminar seriesvshould be developed based
onltopics such as megatrends, research.and,deveiobment, médes of forecasting;v
economieddeVelbpment, and.industrial automation. In addition,~the series should

include seminars on "DiagnOSing HRD Needs of Society" and "Electronic Education

and the»Community. (See Figure 6)

10




FIGURE 6 .
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Teletext -
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These new occupations could begin to absorb persons displaced from industries which

technical,fand professional,education

- were ranked in the top third compared with those in the same

TlmeIW1ll not permlt a detalled d1scuss1on of this plan of act10n nor
have the detalls of the seminar series been developed. Three examples will serve
to illustrate the type of strategic planning that must be inplemented‘if Ohio's
people‘are to be the beneficiarles of science and”technology.‘

The ~huttle that went upionvNovember ll, 1982, carrled private satellites
tnat will be'nsed for teleconferencing and high speed data transmission. Develop=-

. ments in this field-will lead to a number of occupations.Such as:

o

Advertising Technician : - : -
Sales Programmer

Camera and Audio Recording Technician
Consumer Order Specialist '
Operations Analyst Technician

Sales and Shipping Clerks

Cable TV Liaison Technician

Marketing Specialist

Software Technician

Librarian

Broadcast Communications Technlclan
Operations Supervisor

Interactive Correspondent Technician

Senior Editor and Operations.Director21

are being phased out due to obsolescence or other reasons. Formal systems must be
designed to systematically monitor advances in research and development and inter-

pret their imbact in terms of the critical mass of human resource requiremgnts

0

necessary to‘make the. occupation become an operational reality. Our VOcational,

' proactine stance~with regard to this phenomena.
| The ."Eminent $cﬁolars Program' should be 1mplemented as a way of developing
excellence at Ohio's postsecondary 1nstitut10ns in selected strateglc arec.s.22 A
recent study be the Natlona] Academy of Sc1ence _contains a dismal portralt of the
: quallty of doctoral programs in Ohio. The study found that (l)”the qualltY»Of 71

were rated as deteriorated over the last five years, (2) only 2

, 8ystems must unite and take an anticipatory,




disciplines at other universities around the country,

and (3) the geography pro-

gram at The Ohio State University was the only program that was ranked among the

top 10 in its field in the nation.23 1If the telecommunications industry has

implications for Ohio, a critical number of eminent scholars could be located at

<

a major institution near the NASA Lewis Research Center to provide leadership in

the field. In addition, selected technician programs could be located at two-year

institutions in clogé proximity to the eminent scholars. This .effort could not

only provide'jobs as listed above but could also impact on the electronic delivery

<] :

of educational programs and services, something that would have to be coordinated:

with the Chancellor's Higher Education Telecommunications Committee.

Another "megatrend" relates to this nation's posture on military spending be

it of the offensive or defensive '"Star Wars" variety.

The President is calling

for a $2 trillion five~year military spending plan of which $663 billion is for

weapons, most of the amount for fewer than 50 high cost items.24 Much of the

cost centers on 8 controversial weapons systems that are scheduled to cost $154.6

billion over the next decade:
(1) 100 MX Inﬁercontinental Ballistic Missiles .
(2) 2 Nimitz-Class Aircraft Carri;;s .o . .;. . .
(3) 6,882 Bradley'Fighting Vehicles . . . . . .
(4) 100 B-1 Swing-wing Strategic Bombers . . . .
(5) 4461AH—64 Apache Attack Helicopters . . . .
(6) 1,366 F/A~18 Hornet Navy Fighters . . . . :
(7) M1 ABrams Main Battle Tank . « o & « « o o+ &

(8) Patriot Air Defense System . « « « o o o +« .

' Of the $238.6 that the Pentagon is requesting for the

1, 1983, $94.6 billion, more than one third, is-earmarked for weapons research and

« « .« $26.4 Billion
.« + 7 7.4 Billion
.« « » 13.4 Billion
¢« o« » 29.5 Billion %
. o . 7.4 Billion
« « « 39.7 Billion
Ce 19.5 Billion
SRR il.3 Biliipn

fiscal year starting October

brocurement.zs Implications of the "Star Wars'" defense, pitting weapons against

weapons instead of peoplé, are too complex to discuss in terms of strategic

12
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Aruitoxt provided by Eic:

1

desirability or technological feasibility be it comprised of chemical lasers,

mirrors in space, particle~beam weapors, nuclear-pumped x-ray -lasers, or some

26

«

other advanced technology. The Pentagon is currently working on.a three-part

space-~-based project to determine its feasibility by 1987 before‘developihg the

prototype. Both an offensive and a defensive military posture have tremendous
implications for Ohio's industries and the human resources necessary to

(1) develop and produce the systems and“(z) opefatg and maintdin them.
"_, . . : o
In addition to communications and defense, there is the example of the

-
-

nonaligned Third World nations. The nonaligned nations movement began in 1959
and recently held its seventh conference. The world eeconomic crisis has helped

the group to realize that their economic recovery is_largely dependent on the o

United States and its Western partners in the form of aid and know—how.27 The

& .
nonaligned Third World .nations have most of the 75% of markets which lie outside,

the United States. Strategic planning in this instance would mean we must

identify some of mankind's most serious problem$ and analyze how Ohio's

resources can be applied to them., ' ’ : . e

-Tﬁﬁs, telecommunications, defense, and problems of the uonaligned Thi;d
World nations represent opportunities to revitélize Ohio's gcénbmy. Insights‘
aEOut,what to do are dérived from the systematic collection ‘and periodic
analféis of demographié, social, economic, teéhnplogic§i and othef data. . o .

These data become the’ foundation for the analysis of strength, weakness, oppor-

[ C A

tunities, and threats and provide us with a sense of mission and assist us to

¥

develop a plan of action to éhich purposeful human activity can be linked. (A

»

"barebones'" SWOT Analysis is displayed in Figure 7.)

If postsecondary edué¢ation is to remain viable in a rabidly changing infor- -

mation and service oriented society, it must make a major commitment to human B

resource development to thée providers of education and training services.

\ .
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Professional preparation and professional continuing education is an extra-

-ordinary complex task today. Most faculty were g:aduatedvfrom undergraduate

and graduate programs which focused on. performing a service role.or doing
research as opposed to becoming an educator. . Their proérams dealfjminimaliy,
if at éll,'with cufriculum contenﬁ’formats, how to teagh'and eyaluﬁﬁe student.
learning, orathe distinction betweeﬁMﬁow‘traditional‘apd non—trédiﬁional stu-
dents learn. And now the rapid change of "content" is threateﬁing Lhe one
thing‘most persons used to feel comfortable aBout. The‘p;oblem islgyeglggre
complex at the mid and top management levels. ' ... ;ﬁwﬂ~3 k

Are there signs that the education industr& could be more responsive to
Lhe insatiagle ﬁeeds of éonsumers in the learning society? A 1978 study indi-

» o

cated that only 1 in 4 persons seeking a higher education experience.is‘enrolled.'

in U.S. colleges anq universities even though 367 of the.population between 16
and 65 is in some form of career transitj'.on.28 Over. the pastwseveral years,
bhenomenal growth occurred for a broad range of education and,fraiping providers
including business and indusfry,vthe department of defehée,‘érofeséional

associations, adult education associations, and proprietary organizations. The-

National Conference Board, for example, indicated that in the single recession

year of 1975 this nation's 7,500 largest private employers spent over $2 billion
on employee education or as much as the recent annual totals of all:contribu-
tions from all sources to colleges and universities.?? In 1979, an article in

Thé New York Times stated, "The American Teléphone and Telegfaph company spent

$700 million on educational programs for its employees, or more than three times

. . .
the $213 million annual budget of the Massachusetts Institute of Technology.“30

An article in the May 1980 issue of the Training and Development Journal stated,

"Industry spends on, employee education more than six times the émount appropri-

: : 1
ated by all the staes for all of higher education."3

14 O
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In 1981, an article in The New York Times stated, "Within a short drivehof

Boston, a city with no shortage of-higher education, are_four_new.degree-

granting programs that are not even affiliated with a college or university.

They are sponsored by a hospital, a bank, a consulting firm, and a computer -

manufacturer."32

. ) b

The.information society will require new skills for a broadﬁrange of con~
sumers. Demographics again provide an eXample. If all of this-. state s

people are to benefit from science and technology, our institutions must be
cognlzant of the shifting demographics and the research about illiteracy

reported earlier in this document. Shifting demographics for Cleveland,

~ Columbus, and,the U.S. average are as follows.

Cleveland . Columbus U.S. Average

1970 1980 1970 1980 1970 1980

White 61.1 53.5 81.0 76.2, 87.5 5, 83.2
Black 38.3 43.8 . 18.4 22.1 11.1 11.7
Hispanic 2.1 3.1 0.6 - 0.8 4.5 6.4
0.6 0.8 N/ 1.5

Asian N/A

These data have tremendous implications for educational planners;

ore recently postsecondary education has been asked to become proactive
in ec nomic development. Although the precise role that postsecondary education
‘aylin economic development is yetvto‘be determined, it is‘clear that new
nships must be establishedﬂbetween postsecondary education and the .
,lespecially business and industry.and local communities. Bothgof-these

as are worthy of discussion. , v N
mployees and Establishments By Industry are displayed in Figure 3$mf

h indicates that 80% of new jobs are created by establishments no more
ears'kf age and with 20 or fewer.employees.é

Copper and Dunkelberg found that most enterpreneurs started their.companies

when théy were 25 to 40; many are highly educated with 36% having 16 or more

schooling; and about 50% had entrepreneural parents.34

15
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FIGURE 8

ENPLOYEES: AND ESTABLISIMENTS DY INDUSTRY, 1879
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In addition, research by Cooper indicates that the most important
dimensions leading to new product Success are (l) product uniqueness and
superiority,ﬂ(Z) market knowledge and marketing’proficiency,ﬂand (3) technical

and production symergy and proficiency.35

This tvPe of research helps to pro-

v1de d1rection for our efforts to assist business and industry

s

Other research data suggest that our future is, for the most part;
dependent upon the preserVation, expansion, and creation of sm@ll businesses.
"A recent.study by the Office of Management and Budget found that smsll

businesses tend to be more innovative, despite the government's preference

for giant corporations in handing out research funds.  The study found that

o small businesses accounted'for almost half of all major innovations_in'the
1953-73 period and produced four times 'as many innovations per researcher as
'big business at a cost per scientist or engineer only half of big business. "36
In Ohio, the 189,000 small firms created 66 percent of all new,jobs in the-pri-
_vate sector between 1969 and 1976; 80 percent of new jobs came from businesses

' less than five years old. Fifty percent of the state's workforce is classifiedv

as employed by -small business; .these firms generate 51 .percent of the gross

state produ?ﬁh Small businecses, however, have demonstrated they are unable
L . "

to afford the t&pe of assistance which is usudlly available to large corporations.37'

| Economic development means attracting, retaining, and ekpanding business
and industry. Postsecondary education s commitment to economic development
-mandates .an understanding of‘cyclesvand stages of develOpment. With regard to
pa organizational development, one widely'utilized view'of,the developmental
sequence represents evolution progressing from small to integratedito diversiﬂv
fied. A number of writers have suggested stages beyond the three—stage model.
Steinmetz'proposes a four-stage model consisting of direct'supervision, super—

38 v

vised supervisor, indirect control, and divisionalvorganization. His labels

deal_with methods of control, thus he focuses directly on the need for changes

16 o
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in style atrvarious stages of development. Greiner describes five stages each
'with its own management style to achieve growth (1) creativity, (2) direction,
- (3) delegation, (4) coorindation, and - (5) collaboration.39 Between each stage
a particular crisis 1is posited, thus requirlng a style change. These crises
.involve first leadersh1p, then autonomy, thenicontrol, and@finally.a:participa;
‘tive style of mutual goal setting‘through a matrix of teams. »James has a
somewhat different concept of the'organiZational.life.cycle by focusing more

on the problems faced at‘each phase of evolution, his five stages include 1)
emergence,;(Z) growth, (3) maturity, (4) regeneration, and kS)_decline.éo‘vThe,
conceptAoféstages of corporate development for computer/data processing activi-
.

tles has been described by Nolan as (1) 1nitiation, (2) contagion, (3 control,n
(4) 1ntegration, (5) data administration, and (6)’ maturity.41 The phases.of
evolution leading to corporate strategic decision making have been described

as (1) financial planning - meet the budget, (2) forecast-based planning - pre-
dict the future, (3) externally oriented planning - think strategically,.and .
4) strategic management - create the future.42 (See Figure 9) .. -

It is becoming increa51ngly clear that the strategies an organization uses.

‘are influenced by its position in a developmental,sequence. All of the models .
emphasiae the style and)strategy changes assOciated with growth and the pro-‘
blems associated.with these changes.' Organizations‘at different stages of
evolution tend to elicit different managerial and organizational stylesﬁ This
will often mean that those who led the organizationpat one stage may'not'be '
able to do. so effectively at another. ‘In-the first stage an organization.
requires‘a single.guiding execntiVe vho_basieally operates a “one—person show."
Such executivei tend to he ratherjauthoritarian, to emphasize:short term think-

ing, and to have an operating orientation. In the second stage a group of <

managers with'functionally speciali2ed‘responsibilities replaces'the single
17
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FIGURE 9

Phases in the Evolution of Strategic Decision Mnklng

Effectiveness of

Stratagic Dcclllon
Making
I —
n . .
¢ . ——=Well-dafined
strategic framework
f ~=Strategically focused
[ ] ; organization
C ' . . Wi t ic .
. —Muiti-yaar budgets §—Tharough situation m,::,'g?.::&?:‘;g ¢
s L analysis and . ]
4 —Annual budgats —Gap anaiysis | compatitive —Coherent reinforcing
~—fFynctional focus —Static” allocation |- ul_lllmlﬂ“ - !ﬂ.ﬂlﬂlm.ﬂt processes
n : of resources ~—Evaluation of . Negotiations of
o strategic altarnatives objectives .
8 , , o Review of
-—“Dynamic” ailocation " progress
of resources e Incentives
‘  ~=Supportive vaiue
| system and climate
]
4 Phase 1. . © " Phase 2 A Phase 3 " Phase d
Financial Planning ‘Forecaat-Based Planning  Extarnaily Orianted sn’lhgié Management
: . : ] Planning ) )
Vaiue —Mest budglﬁ ‘ —Predict tha lutura —Think strategically -Craate tha h_nur.o'

Syatem

Source: Frederick Gluck et al (1982) "The Four Phases of
Strategic Management" The Joumal of Business Strateg_\L




7 :
authoritarianjexecutive. Thus, the chief executive must be able to work

7

with members of the management team and utilize their talents effectively.

The move/to other stages is accompanied by a divisionalized structure with

4 loose'éontrol over the operating units while stressing long—term strategic

/
planning.

a

The commitment to economic development goes beyond new relationships with |

! business and industry as a consumer to include community development, ‘particu=~

larly in the area of high technology. A report of the Joint Economic Committee
. <]
of the Congress of the United States indicates the following:

High technology industries consist of heterogeneous . collections
of firms that share several attributes. First, the firms are
labor-intensive rather than capital-intensive in ,their production
processes, -employing a higher percentage of technicians, engineers
and scientists than other manufacturing companies. ‘Second, the
industries are science-based in that they thrive on the application
of advances in science to the marketplace in the form of new pro-
ducts and production methods. Third, R & D inputs are much more
important to the continued successful operation of high technology
firms than is the case for other manufacturing industries.
Although analysts have reached no general agreement on a definition
of high technology industry, there is a general agreement that the
following Standard Industrial Classification (SIC) industries
qualify: chemicals and allied products (SIC 28); machinery, excépt
 electrical (SIC 35); electrical and electronic machinery, equipment
-and supplies (SIC 36); transportation equipment (SIC 37); and
measuring, analyzing, and controlling instruments; photographic,
medical and optical goods, watches and clocks (SIC 38)

" Thus, the challenge in terms of community development is to diagnose the- infra-
structure components necessary to attract, retain, and expand the industries
that are essential in the information society. (See Figure 10).

| What should be evident by this time is the.need for a major commitment to.

human resource development, both for\providersvand consumers of education -and -

training services. It is for these reasons that a "Management of Technological . -

°

Innovation” seminar series is built upon the topics of megatrends, research

‘and development, modes’ of forecasting and economic  development.

18
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FIGURE 10
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Capital Planning. The $10 M for equipment in the 1981-83 biennial bill

was divided among the ipstitutions on the basié of full time equiﬁalent

student enrollment. Another $10 M-fof equibment_iS'ihciuded in thé 1583;85
bienniai bill. That amount isvneeded to uégrade existing equipment and wouid

be far from adequate fof funding strategic needs relating to high technology.

In addition, there is need to dedicate fiscal reséurces‘to the use of techno=-
logy inlﬁhe process of instruétion. A commitment,fo strategic planning,
including technological and occupational forecasting, and human resource
deﬁelopment atvthe beginning of the 1983—85 bienpium would proVide-approximately .

one year to devélop'the'blueprint and specificatiqns to be included in the

Al
1985-87 biennium request and also be raw material for the 1986 Master Plan

for Higher Education. (See Figure 11) It also is logical'to argue that ‘ ’
supplemental equipment requests ve synchronized with physical plant planning

requests, both of which are linked Eg.program development.

Program Deyéiqpmeqt and Review:. In the area of’pfbgram development and '
review? three items appear to be important. First, the’pfocess of prdgrém~
review is curreﬁtly being examined; special cﬁaracteristics such as cost,
location, aqd_infrastructufe requirements of high technology programS'shQulq
be considéred in relation to emerging’needs of gconomic a;d industrial - )
development. Second, uﬁiqué characterisﬁics of high technoiogy.érogréms shoul&
" be included in discussions on articulation. Third, innovative delivery syStems;.”
fof educétion ana training programs should be promoted and a set gf specifica;.
tions should be developed to deliver such programs. | ° |
‘Figure 12 is a display of these recommendations in "A ?lan'df Action for
the‘l98§—85 Bienniumi“ A "Summary of Recommendations" is attached. What is

being suggested is that postsecondary education must take a proactive leadership

role in the tfansformation from an industrial-éocigty to. an information.society.

- : ' 19
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In Megétrendsv John Naisbitt states:

Things are not going to get hetter, things are'going:to get
different. We are not in a recession, we are in something

much more profound than that. We are changing economies . .
" and we haven't changed economies for a hundred and fifty
.years- ' ’ :

- Of course, there ‘is a lot of uncertainfy but we have got
to make uncertainty our friend. We have had an economy
that rested on :he industrial sector, which has served _ S
us magnificently for so long, but now we are shifting -
to a new economy that rests on information and electronics. a
This is not going to happen tomorrow; it is happening’
today. We are more in the new economy than we are in the
old economy. C
Conclusion
R . . te, = .
The industrialized nations of “the world are in ‘.ue turbulent times of a
Strhctural shift from an industrial society to a technological society. -Thei
scope and rate of change‘of science and technology is unprecedented and it
impécts culturally, psychologically, socially, and economically. The central
question is how it will affect society and whether people ?ill be the
beneficiaries or victim of science and technology. What is needed is a con-
ceptual framework to guide our state and its.institution in such a wayvthat
we focus science and technology on the individual and quality of life issues.
The evolution of the techndtronic society in Ohio can de?elop in-a
systematic way if.the state can manage the;issue‘of intelléctﬁai capital
" formation. Man§ of the old smoke stack industries of America's heartland and
found;y are gone foreve.r.44 Economic recovery will be spread unevenly across
the nation attributable, in part, to a variety of forces such as the military
o .
buildup and defense and aerospace contracts.45 Economic and demographic forces
| ' ‘ ' ' 46 o
are making the various sections of the country less, not more, alikeé Many ’ .
call high techbthe panacea.47 Those who are of that persuasion should examine - ‘
the location of plants by Zenith, RCA, GeneraliElectric, Hewlett-Packard, Mattel,
\
|
\
\

and Atari in ?uerto Rico, Hong Kong, Taiwan and As:La.48
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In sﬁmmary, numerous issues will be importantjin~thg“ﬁext decades. No
' ‘ /

‘ issues,wiil be more important, however, than the relationship of postseéoﬁ&ary

to the économy .and fntellectual capital formation. In the past, postsecondary

education séw itaneiationship to the economy'primarily in terms of providing'
é trained workforce. This focus.wili‘coﬁﬁi;ue to be important.in'the future
but not sufficient. New;éxpanded‘rélationsﬁips will Be.requifed'between |
postsecondary edgéation and the economy in the computer litératé, high
technology,-information soéiety.'

| Strétegic planning.and-mAnagement is oﬂe means for managing the isSue:

of intellectual capital formation in ‘our society's evolution toward a humanis-

tic, person-centered society that is the beneficiary of science and teChnolog?T

- We have the tools. Do we have the spirit and are we willing tc commit the

resources to dedicate our institutions as instruments to develop that type
of society? As one futurist stated: "A future that isn't forecast is like

an accident waiting to happen."49
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- a APPENDIX B

HIGH TECHNOLOGY. WHAT IS IT?

Au article in the Wall Street Journal stated thst “'high tech' is looking more and -

more like the latest development fad to hit the streets of America.” The‘author goes on

-] el

to state that "the concept of high technology or advanced technology is too vague to be '

useful. Some 'most advancedl technology exists for producing almost every goodvor°
service traded in the economy." | | |
In some instances it seems more appropriate to refer to advances ih science and '
technology as "new" technology; When speaking of the transfer of technology, the phase
"appropriate - technology is more in keeping with the idea that is being comnunicated.
Watcke attempted to display stages of technology development and.relateuthat concept to
.cnrriculum development and.point‘to the need to develop partnerships within a college's

service area. A modified display of "levels of Technology Development“ is displayed in -

-

N : . '~ FiGURE 1

LEVELS OF TECHNOLOGY DEVELOPMENT

LOW TECHNOLOGY | MEDIUM TECHNOLOGY HIGH TECHNOLOGY
Drafting ‘T—Square and Drawingv Manually Operated ‘ Computer Aided
Board : Drafting Machine- , Design
Calculatcing - Manual Calculators Electronic Calculators Microcomputers
Typewriters Manual Typewriters Electronic Typewriters Electric Typewriter
with Storage
Tools . Hand Tools ' Machine Tools Compnter Numerical
» Control
Biology Basic Laboratory Genetlc Engineering . Cloning

" Analysis Equipment

Electricity Vacuum Tubes Digital Electronics Laser/Electro-Optics

Adapted from Ronald R. | . Watcke, "Partnership Vital to High Tech,” Comnun‘ty and Junior -
College Journal, cember/January 1982-83, 53 (4), pp. 28-31+.
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‘"ﬁigh Technology" couid'be defined as any influence of the cdmputer on (1)
engineering.and design (2) planning and scheduling, (3) fabrication and assembiy, and (4)
A_‘mafketing and distribution. Such a definition seems most appropriate te the

manufacturihg o;/ddrable goods. With this definition the Task Force on High Technology
should be 1nte;ested in concepts - related to the automated factory éAF) or the "factory of
the future." /Terms associated with these. concepts are as follows:

/ :
Computer Aided'Techpology ' CAT

‘Computer Aided Design CAD

/ Computer Aided Enginering . . CAE -
/ Computer Aided Manufacturing CAM
// Group Technology. GT

/ Manufacturing Planning and Control Systems MPCS ~
4 Automated Materials Handling o E AMH
Materials Requirements Planning C MRP
Automated Time Standards - . ATS
Computer Assisted Process Planning _ CAPP

Manufacturing Resources Planning ' “> MRP II

Computer Integrated Manufacturing: CIM
Integrated Computer Aided Manufacturing - ICAM
Data Based Management Systems v DBMS
Computer—Aided Inspection Test and Control CAITC
-F1n1te Elements Analysis . ‘ FEA

Business and industry, however, is not the only establishment experiencing theé
impact of the computer. Computer aided transcriptions are becoming a practice -in

reporting in the courts. In the education industry, computer-aided instruction and

computer-managed instruction are appropriate to include in the definition. Other terms

vy

are also appropriate. Telematics, for example, is a collective term including cdmputer,
information, and telecommunication technologies.
Saveral lists of advanees in technology have appeared in various journals. High

Technology lists the following fields ;xperiencing rapid growth:’

.Genetic engineering. ,The.technology associated with putting

biological knowledge to work. Applications 1n the cheémical

industry, pharmaceutxcaln, agriculture, -

.The electronic offlce, Multxfunctxon work stations. Word-

speech recognizers and simplified programming that will

humanize the interface between people and machines. The
costs, the benefits, the potentlal savings.

50




PR "

.Automot ive technology. Improvements in auto engines that will save
money and reduce emissions., Resezrch to overcome the limitations
of potential competitors to the internal combustion engine.

.Commqnications.: Interactive television: the technology and its

- likely impact on entertainment, education, business, banking, re-

tailing. Eluctronic mail. High-speed facs1m11e. Microwave links
between offices. Teleconferenc1ng

.Construction. Energy—eff1c1ent architecture. Cost-saving :
-materials. Labor-saving methods. :

.Space technology. The Space Shuttle: how it will boost our
capability to orbit satellites and even build space stations. New
uses for orbiters -- including navigation, geophysical exploration,
crop studies, weather prediction. - .
.Energy. Thin-film photovoltaic cells and the promise of low-cost
solar-generated electricity. Improved batteries and storege systems.
The technology of fusxon power and the obstacles that must be over-
come. - '

.M1}1ta:y/aerospace technology. Rapid strike force equipment.’
Stealth aircraft. Passive detection.systems. Automatic target
recognition systems. Laser weaponry. :

Transnortatlon. Light-rail Vehicles; Magnetic levitation for
high-speed trains. Computer-tracked fast freight. Hydrofoils.
Dual-mode personal rapid transit. _ S

Med*cal‘technology. Implantable replacement body organs, artifi-
cial. limbs, dlagnostlc devices, 1nformat10n retrieval and medical
data systems.

.Robotics. The move toward fully-automated assembly lines. New
machining methods. Energy-efficient production methods.

.New materials. Fiber-reinforced composites (carbon, baron, etc.)
and "foamed" metals, which combine high strength with light weight.
Inexpensive alloys that can substitute for more costly metals.
Superconductors. New coatings, adhesives and other materials. .
.Measurements. New tools for measur1ng a w1de range of phenomena.
High-speed observation of dynsmlc processes, chemical reactions,
sub-atomic particles. Cosmological observatﬁfns.

] o —— I3

.Personal computers. -What's new and what's next, What they offer
and how they caa be used. Advances which w111 make them more use-
ful, more popular. : . . _ .

. -

JArtificial intelligenee. ‘Machines that think for themselves -- or °

for you. (The question is not whether this will happen, but when.) °
And how we'll deal with the social dlllocltlonl as menial wctk is
phased out.

»
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Several persons have listed high technology industries or devices‘gnd processes

which are commonly encompassed by the term high technolbgy. -Two “8uch iiats are displayed

: in‘FIGgRE 2, The "High Téchn&logy Industries" list was developed by Watcke and the .

: ] , .
"Devices and Processes" list was developed by Walter Edling of Lorain County Community

College.

HIGH TECHNOLOGY INDUSTRIES

Genetic Engineering

Telecommunications Equ1pment

Electronic Components

Pharmaceuticals/Health Chemicals

Energy and Power Supplies

Bio~Medical Equipment (medical
scanners, pacemakers, implants)

Computer Equipment (peripherals)

Computer Software and Supplies

Security Detection Equipment
(fire emergency)

Home Computers

CAD/CAM Systems

Mainframe Computers

Office Automation Equipment
(word processing) :

Semiconductors/Integrated Circuits

Lasers and Infrared Equipment
CATV (cable television) -
Microwave Equipment

Military Systems

Test Equipment (quallty assurance)

Electromechanical Components

(robots and numerical contr9I)
A

| a

FIGURE 2

: B o |
- DEVICES AND PROCE3SES |

Computers (including personal computers)
Lasers .
Fiber optics
Nuclear processes
Microelectronics (and nano- and
picoelectronics)
Artificial intelligence
Computer Numerical Control (CNC) and
-Direct Numerical Control (DNC)
Computer Aided Engineering and Design
(CAE, CAD) ‘ g
Computer Aided Manufacturing (CAM) and ' ’
Integrated Computer Aided Manufacturlng

(ICAM, CIAM)
Alternate energy forms (Solar cells,
etc.)

Comouter—supported Management and
Planning Systems
Robots
- Molecular blology
Voice Recognition
Holography
Telecommunications

Helms lists advances in communications, computers, robotization, biotechnology,

electric-power, fuels technology, material technology, and body technologies and the key

words associated with each category.

office of the future or the paperless office as word processing,'pé;sopai computers,

(See FIGURE 3) Mobdy lists components of the

electronic mail, computer assisted retrieval, computer output microfilm, facsimile

devices, teleconferencing, and reprographics. (See FIGURE &)

A report of fhe Joint Economic Committee of the Congress of the United States

states:

’
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High technology industries consist of heterogeneous collections

of firms that share several attributes. First, the firms are

labor-intensive rather than capital-intensive in their production

processes, employing a higher percentage of technxcxana, engineers

and scientists than other manufacturxng companies. Second, the

industries are science—-based in that they thrive on the application .
of advances in science to the marketplace in the form of new pro-

ducts and production methods. Third, R & D 1nputs are much more

important to the continued successful operation of high technology

firms than is the case for other manufacturing 1ndustr1es.

Although analysts have reached no general agreement on a defini-
- tion of a high technology industry, there is a general agreement
~ that the following Standard Industrial Classification (SIC) -
° industries qualify: chemicals and allied products (SIC 28);
. machinery, except electrical (SIC 35); electrical and electronic
machinery, equipment and supplies (SIC 36); transportation equip-
ment (SIC 37); and measuring, analyzing, and controlling instruments; S
;photographic, medical and'optical goods; watches and clocks (s1c 38). -

During the summer of 1982, Dr. Edward Q. Moulton, Chancellor of the Ohio Board of
Regents, appoxnted numerous peraons to an Advisory Commxttee on Two-Year Campus Academxc ‘f
Affairs, The Advisory Committee is an umbrella structurevfor eeveral Subcommittees and
-task forcee, ene of whicﬁdis the Task Force on High‘Technoldgy. The charge to the TFHT -
is as follows: | '

- "The Task Force will examine the issues relative to the development
of high technologzes and will recommend p011c1es the Regents should
. - consider adopting in thls area.

The TFHT appointed a subgroup to define high technology. 'The subgroup proposed the -

“,.
o

following definition:

The term "high technology" characterizes: "processes, products
. and applications stemming from the latest scientific and technical
‘development; utilization 'of high levels of artificial or machine-
. ‘intelligence and information/decision capabilities; -and extension
of human manual and intellectual capacities through the use of
computer technology and the applxcatlon of sophlstlcated physxcal
principles.

The Task Force adopted this deflnltlon unanimously at its meetlng on February 3,

1983. B . R

* * * * * * * % * ok * . - % * *

A& future that isn't forecastlis like an accident waiting to happeh. . ‘

- o . . . Earl C. Joseph, 1982 w -

Y




. | Figure 3

ADVANCING TECHNOLOGIES OF fHE 21st CENTURY

Technology Category ' Key Words
COMMUNICATIONS ,>€6hputerized PBX's, Satellites, Telemarketing, Cable TV,

Videodisc, Videotex, Teletext, Telemarketing, Photonics,
Optical Fibers,:Mass Memory Exchange, Industry and
Office Automation, Lasers. '

COMPUTERS . Very Large Scale Integration (VLSI), -Photonics, Photo
: Computers, Holographic Memories, Verbalization, Voice
Synthesis, Voice and Pattern Recognition, 5th Generation
Computers (Japan), Artificial Intelligence, Integrated
Circuits, Microchips, Microprocessors, Word Processors,
"Computer Graphics, CAD, CAM, COMCAM, GENPLAN, EFT, FMC,
FMS, Robotics. _ . _ o

"~ 7777 "ROBOTIZATION Productivity, Cost Benefits, Quality, Up Time, Employee-
Lay Offs, Retirement, Machine Intelligence, Machine Sensing,
Machine Vision, Electronic Neuron, Photo Computers, Gray
Imaging, Verbalization, Pattern Recognition and Selection,
—— Microprocessor, Microchip, Reindustrialization, World
. Cars, Mergers, Electronics, Steel, Textiles, Survivability.
BIOTECHNOLOGY Bioengineering, Genetic Engineering, Gene Splicing, DNA,
‘ * . RNA, Hybridomas, Mutants, Enzymes, Plasmids, Regenera-
tion, Green.Revolution, Cloning. '

Photovoltaic Cells, Solar Energy, Fuel Cells, Helium
Gas Turbines, OTEC, Fusion, Liquid Metal Breeders,
Geothermal, Windmills, Biomass, Magneto-Hydrodynamics

4 (MHD). _ |
FUELS TECHNOLOGIES . Coal Gasification, Liquefaction, Shale, Tar Sands,
. Catalysis, Syncrude, Synfuels, Gasohol, Methane, Ethanol,
Biomass. ‘ . -
WMATERIAL TECHNOLOGIES New Microsciences, Ceramics, Synthetic Fibers, Fiber

Reinforced Composites, Polymers, Epoxies, Glass Beads,
Metallic Glass, Plasma Process, Splat Cooling.

BODY TECHNOLOGIES _ Artificial Organs: Hearts, Kidneys,\thngs; Valves, Blood: '('
Vessels, Bone Conduction Hearing, Electronic Vision. .
- Fluoric Ion Application, Polystyrene, Polyurethane, -
_ I T$flon, Implants, Transplants, Utah Arm, Leg, Hand--
. . Bionics. ‘ S

0 'SOURCE: W. Clyde Helms, Jr;,.Preéident, Occupational Forecasting, Incorporatgq.
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FIGURE 4

THE OFFICE OF THE FUTURE OR THE PAPERLESS OFFICE*

IWORD PROCESSING

development, revision, and prodUctidn of documents such as letters,
’rep$rts, labels, and directories. ' :

I
PERSONAL | COMPUTERS

small but powerful computers that can provide-groups of users with
capabilities such as filing, retrieval, sorting, word processing and report
creation without the need for extensive programming or reliance on a large
central processor. »

ELECTRONIC MAIL

fe

electronic work stations and message systems to send messages to one Or
more addresses where the communications can be read on their electronic

»

COMPUTER ASSISTED RETRIEVAL (CARj

a combination of a computer system and a microfilm storage and retrieval
device to get information from massive files that are stored on roll
microfilm or microfiche. : '

COMPUTER OUTPUT MICROFILM (COM) .

a computer process which produces information on microfilm instead of
on paper, - : .

FACSIMILE DEVICES .

a way of transmitting pages of copy, such as correspondence or contracts, -
over long distances. R

e
A\
\\

N

' TELECONFERENCING . ' .

N

\ -
a method of simultaneous remote communication involving many people that
may be as simple as a speakerphone conference call or as elaborate as a
live video conference with terminals or facsimile devices for transmitting
images, whether graphic or narrative. — '

AN
~

REPROGRAPHICS , AN

N ’ +

the use of electronics in the preparation of -documents thg; can include
input of original text through word processors linked diree;iy to electron-
ically controlled equipment that can set type in a multitude“of type

styles and sizes as well as automatically generate logos, form uglines,
and charts and graphs. S

~

- *Source: H. Gerald Moody, "The Face of the Future: The Office,'" Voc Ed,

January/February, 1982, pp. 36 and 83.
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4 ) APPENDIX C

SUMMARY OF RECOMMENDATIONS

Scenario and Role

Recommendation 1. The Ohio Board of Regents should implement a strategic planning

process which focuses on economic and industrial development and emphasizes high

technoloygy.

Recommendation 1lb., The Ohio Board of Regents' strategic planning process should be
integrated with other local, regional, and state-wide goal setting projects.

Recommendation lc. The Ohio Board of Regents' strategic planning process should

emphasize technological and occupational forecasting.

"“Recomméndéfisn;ld}"fThéwdﬁfo ﬁdéfd'Sf“ﬁégéﬁtémgﬁodi&m&;§éiob a mission, role ard

scope of work statement for technical education in support of the computer. literate, high

technology, information soclety.

Human Resource Development

Providers

Recommendation 2a. The Ohio Board of Regents should design and implement a
comprehensive'program for human resource dévelopmenta

Recommendation 2b. The Ohio Board of Regents should specify a plan of action to

modify the existing Management Information System in order to regularly audit the human
resources contained within higher education.
Consumers

Recommendation 2c. The Ohio Board of Regents should develop a mechanism to fund

-

continuing'education for economic and industrial development._
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Capital Planning '

Recommendation 3. The Ohio Board of Regents should request supplemental money to

fund high technology equipment and develop a procedure for awarding the additional money

to qualifying institutions.

‘Program Development and Review

Recommendation 4a. In its re-examination of the program development and review

process, the Ohio Board of Regents should consider the special characteristicswof cost, .

location and infrastructure requirements of high technology programs in- relatio? to

et =, ;

" emerging needs of economic andvindustrial development.‘m‘ : i

Recommendation 4b, It is recommended that the unique characteristics of high
\

technology programs be included in discussions on articulation. , \
i

: \
Recommendation 4cs The Ohio Board of Regents.should promote innovative delivery

systems for education and training programs and'develop.specifications to include

electronic delivery of such programs.




